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DOCUMENT- IDENTIFIER: JP 2000034574 A 

TITLE: SILICON STEEL SHEET EXCELLENT IN RESISTANCE TO BAD ODOR, STICKING AND 
CORROSION 

PUBN-DATE: February 2, 2000 
INVENTOR- IN FORMAT I ON : 

NAME COUNTRY 
URATA, KAZUYA 
KUBOTA, TAKAHIRO 
SAGIYAMA, MASARU 

ASSIGNEE-INFORMATION : 

NAME COUNTRY 
NKK CORP 

APPL-NO: JP10216518 
APPL-DATE: July 15, 1998 

INT-CL (IPC) : C23 C 22/00; C21 D 9/46; C23 C 22/28; C23 C 22/T4 
ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a silicon steel sheet excellent in resistance to 
bad odor, which exhibits excellent resistance to sticking and corrosion even in the 
case that an insulting thin film is formed on its surface. 

SOLUTION: The silicon steel sheet has an insulating film having a thickness of 0.2- 
2.0 pm formed by applying an inorganic-organic treating liqui d on its s urface and 
baking. The inorganic-organic treating liquid is prepared by (fii sper s ing ) an __^£g a ^i | c ^ 
H ? i S « ^in§r3mw M g n^» n 1 w ^ich is comprised of at least one selected from an epoxy resin , a 
polyvinyl acetate resin, 'VEOVA' (R) resin and a copolymer of at least two res ins of 
these resins and each of these resins has 0.3-0.5 pm average particle size, ^nto)an 
inorganic aqueous solution which is obtained by dissolving at least one selected 
from chromic anhydride, a chromate and a bichromate and at least one selected from 
oxides, hydroxides and carbonates of di-or tri-valent metals, wherein the content 
of th e organic resin emulsion is controlled to b e 5-100 p arts by weight per 100" 
parts oy weight, expressed in terms of Cr203, of the inorganic components. 
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PATENT-FAMILY: 
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APPLICATION-DATA: 

PUB-NO APPL-DATE APPL-NO DESCRIPTOR 

JP2000034574A July 15, 1998 1998 JP-0216518 

INT-CL (IPC) : C21 D 9/ ±6; C23 C 22/00; C23 C 22/28; C23 C 22/74_ 



ABSTRACTED-PUB-NO: JP2000034 57 4A 
BASIC-ABSTRACT: 

NOVELTY - An insulation layer of 0.2-2.0 mu m thickness, by ^len^jno^ 5-100 weight 
parts (wt.pts) of re sin solid c o ntents o f org anic resin emulsion to lOOwt.pts of 
chromium oxide fcsin^ an ^^ganic^pr^cesj^^ui^ is formed on the surface of the 
magnetic steel sheet. 

DETAILED DESCRIPTION - One out of chromic anhydride, chromate and dichromic acid 
chloride is chosen to form a set system aqueous solution with a process liquid and 
an organic resin emulsion with mean particle diameter of 0.30-0.5 mu m of resin 
chosen from copolymers of epoxy group resin. The organic resin emulsion contains 
one of a bivalent or trivalent metal oxide, hydroxide and a carbonate in dispersed 
state. Two or more resins are chosen from epoxy group resins, vinyl acetate group 
resin. 

USE - For iron core of motor, transformer . 
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ADVANTAGE - Possesses excellent odor-proof property, sticking property, corrosion 
resistance and punching property. Obtains a thin film coating reliably. 

CHOSEN-DRAWING : Dwg.0/0 

TITLE-TERMS: MAGNETIC STEEL SHEET IRON CORE MOTOR TRANSFORMER INSULATE LAYER 
SPECIFIC THICK CONTAIN SOLID ORGANIC RESIN EMULSION CHROMIUM OXIDE SPECIFIED RATIO 
FORMING SURFACE 

DERWENT-CLASS: A14 A21 A85 G02 L03 M13 

CPI-CODES: A04-F08; A05-A01E2; A12-E08B; G02-A02D3; G02-A02G; G02-A05B; L03-B02C; 
L03-B02D; M13-H05; 

ENHANCED-POLYMER- INDEXING : 

Polymer Index [1.1] 018 ; P0464*R D01 D22 D42 F47 ; H0011*R ; S9999 S1025 S1014 
Polymer Index [1.2] 018 ; R00835 G0566 G0022 D01 Dll D10 D12 D51 D53 D58 D63 D84 
F41 F89 ; H0011*R ; S9999 S1025 S1014 Polymer Index [1.3] 018 ; ND01 ; B9999 B5209 
B5185 B4740 ; Q9999 Q7421*R Q7330 ; Q9999 Q7443 Q7421 Q7330 ; K9676*R ; K9483*R ; 
K9552 K9483 ; B9999 B5243*R B4740 ; B9999 B3270 B3190 ; B9999 B4499 B4466 ; B9999 
B5301 B5298 B5276 ; B9999 B4591 B4568 ; B9999 B3805 B3747 ; Q9999 Q7136 Q7114 ; 
N9999 N7147 N7034 N7023 

SECONDARY-ACC-NO : 

CPI Secondary Accession Numbers: C2000-059366 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the magnetic steel sheet which 
is used mainly as iron core ingredients, such as a motor and a transformer, and which has an insulating 
coat on a front face. 
[0002] 

[Description of the Prior Art] Conventionally, the magnetic steel sheet is widely used as iron core 
ingredients, such as a motor and a transformer, and it is usually used for a steel plate front face for the 
insulating coat for reducing eddy current loss by it, coating, or [ that many of iron cores, such as a motor 
and a transformer, pierce the magnetic steel sheet with which the insulating coat was formed in a 
predetermined configuration ] — or after carrying out a laminating, fixing this layered product with 
welding or caulking, after shearing, and giving stress relief tempering if needed, it winds, a line is given 
and it becomes a product. 

[0003] In addition to insulation being high, the insulating coat of the magnetic steel sheet which is such 
an ingredient for iron cores is required to excel in coat adhesion, weldability, corrosion resistance, 
punching nature, etc. Furthermore, since the problem which an electric short circuit produces and iron 
loss increases will be produced if steel plates stick at the time of annealing (sticking) when stress relief 
tempering is given, it is required that steel plates should not stick at the time of annealing, i.e., excel in 
sticking-proof nature. 

[0004] Moreover, in recent years, an improvement of work environment progresses in an iron core 
manufacture site, and the requests to an improvement of the problems that an operator memorizes 
displeasure in connection with this, such as noise and an odor, and the problem in which it also included 
the mental health side are mounting. In the case of inorganic-organic system coat whose insulating coat 
of a non-oriented magnetic steel sheet is in use, it burns, odor gas occurs, it is regarded for the organic 
resin contained in a coat in an iron core production process as questionable a pyrolysis or that this gives 
an operator displeasure, and the improvement is called for. 

[0005] The following techniques are proposed in order to improve such many properties conventionally. 
The approach of forming an insulating coat is shown by by applying to the dichromate system water 
solution containing divalent metal the processing liquid which added the resin emulsion with which 
vinyl acetate and BEOBA resin were blended by the specific ratio on the front face of a base griddle, 
and being burned on JP,60-36470,B as an improvement technique of odor-proof nature, as an electric 
insulation coat with little generating of the offensive odor at the time of welding. Moreover, the 
approach mean particle diameter forms an insulating coat by resin's 0.3 micrometers or less carrying out 
full bridge formation, applying the processing liquid which blended the epoxy acrylate copolymerization 
resin micro gel dispersion in which the epoxy group does not remain on the surface of a magnetic steel 
sheet, and being burned is shown in the chromic-acid system water solution at JP,10-1 10273, A. 
[0006] As an improvement technique of sticking-proof nature, moreover, to JP,3 -240970, A As the 
manufacture approach of a magnetic steel sheet which was excellent in the coat property after stress 
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relief tempering (printing-proof nature, lubricity) a chromic acid, oxide, such as aluminum and Mg, and 
the organic resin emulsion (an acrylic — ) whose resin particle diameter is 0.2-0.5 micrometers the 
organic resin emulsion (a methylmetaacrylate — ) styrene, vinyl acetate and/or these copolymer resin, 
and whose resin particle diameter are 1-50 micrometers The approach of applying the processing liquid 
which consists of resin, such as the poly acrylic nitril and polystyrene, and/or these copolymer resin, and 
bridge formation object resin on the surface of a magnetic steel sheet, and forming an insulating coat by 
the ability being burned is shown. 

[0007] In the patent No. 2662148 official report, on the surface of a magnetic steel sheet, moreover, 
epoxy with a resin particle diameter of 0.5-3.0 micrometers, One sort or two sorts or more of styrene, a 
phenol, a melamine, polyester, vinyl acetate, an acrylic, and silicon system emulsion resin, Spreading 
printing of the processing agent which uses one sort of the chromate of aluminum, Mg, calcium, and Zn 
or two sorts or more as a principal component is carried out. The non-oriented magnetic steel sheet 
excellent in the coat property that the projection configurations of the shape of the spherical surface 
which the insulating coat whose surface roughness Ra is 0.15-0.6 micrometers is formed, and is formed 
in a front face with emulsion resin are the diameter of 3 micrometers or less and height of 3 micrometers 
or less is shown. 
[0008] 

[Problem(s) to be Solved by the Invention] However, there are the following problems in these 
conventional techniques, the technique of JP,60-36476,B uses vinyl acetate-BEOBA system resin as 
organic resin — moreover, when the technique of JP,10-1 10273, A uses epoxy system resin as organic 
resin, reduction of an unpleasant smell at the time of TIG arc welding is achieved, respectively, but 
though there is effectiveness in reduction of an unpleasant smell, these techniques are not taken into 
consideration at all about the improvement of sticking-proof nature, but have the fault which is inferior 
to sticking-proof nature for this reason. 

[0009] Moreover, in order to obtain predetermined surface roughness as an organic resin emulsion in 
addition to a resin particle with a particle diameter of 0.2-0.5 micrometers, the big and rough resin 
particle with a large particle size (resin particle which has the particle diameter of several micrometers 
or more substantially) is being used for the technique of JP,3 -240970, A. For this reason, although 
sticking-proof nature improves by the added big and rough resin particle, the corrosion resistance in the 
inside of severe corrosive environment in which chloride ion exists is inferior. Moreover, with this 
technique, since odor-proof nature is not taken into consideration at all, odor-proof nature becomes what 
was remarkably inferior. 

[0010] Moreover, although improvement in sticking-proof nature is achieved by using an organic resin 
emulsion with a particle diameter of 0.5-3 micrometers for the technique of JP,2662148,B independently 
as organic resin, and giving minute irregularity to a coat front face, corrosion resistance is not taken into 
consideration but the corrosion resistance in the inside of severe corrosive environment in which 
chloride ion exists for this reason becomes what was inferior. Especially, in recent years, it is thin-film- 
tended toize an insulating coat, and sticking-proof nature and corrosion resistance sufficient with the 
technique of the patent No. 2662148 official report or JP,3-240970,A are not acquired from viewpoints, 
such as efficient-izing of a motor etc., in the insulating coat of such a thin film. 

[001 1] Therefore, both the purposes of this invention are to offer the magnetic steel sheet with which the 
sticking-proof nature which was excellent also when the magnetic steel sheet and division which have 
the insulating coat which was excellent in odor-proof nature, sticking-proof nature, and corrosion 
resistance, and was moreover excellent in many of other properties demanded as an insulating coat, and 
the insulating coat of a thin film 0.5-0.6 micrometers or less were formed, and corrosion resistance are 
acquired. 
[0012] 

[Means for Solving the Problem] this invention persons performed various experiments and examination 
about the conditions for obtaining the insulating coat excellent in both odor-proof nature, sticking-proof 
nature, and corrosion resistance paying attention to the resin particle diameter of the organic resin 
emulsion blended with the mineral constituent at the time of forming inorganic-organic system 
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insulation coat, and the class of resin, and, as a result, acquired the following knowledge. 
(1) Although sticking-proof nature improves and corrosion resistance will tend to deteriorate on the 
other hand if the resin particle diameter of the organic resin emulsion distributed in an insulating coat is 
enlarged, the optimal range for reconciling such sticking-proof nature and corrosion resistance exists in 
the resin particle diameter of an organic resin emulsion. 

[0013] (2) Sticking-proof nature and corrosion resistance improve further by optimizing the ratio of the 
mineral constituent in an insulating coat, and an organic component, and adding boric acid and/or borate 
as a part of mineral constituent. 

(3) The especially excellent sticking-proof nature, odor-proof nature, and corrosion resistance are 
acquire d by using what emulsion-ized specific epoxy system resin as an organic res in e mulsion using 
the specific surface active agent. ~~~~ ~ "~ ~~ ^~ eaB ^ w ™*' ■ 

[0014] It is characterized by naving made this invention based on such knowledge, and consisting of the 
following configurations. 

[1] At least one sort chosen from a chromic anhydride, a chromate, and dichromate on the surface of a 
magnetic steel sheet, In the inorganic system water solution in which at least one sort chosen from the 
oxide of a divalent or trivalent metal, a hydroxide, and a carbonate was dissolved average resin particle 
diameter - 0.30 micrometers - super- — less than 0.50-micrometer epoxy system resin - It is the 
processing liquid which distributed the organic resin emulsion which consists of at least one sort chosen 
from the copolymers of vinyl acetate system resin, BEOBA system resin, and these two or more sorts of 
resin. Inorganic-organic system processing liquid with which the loadings of the resin solid content of 
an organic resin emulsion to the mineral constituent 100 weight section in the amount of Cr03 
conversions were adjusted to the 5-100 weight section is applied. The magnetic steel sheet excellent in 
the odor-proof nature, sticking-proof nature, and corrosion resistance which are characterized by having 
the insulating coat of 0.2-2.0 micrometers of thickness formed by baking. 
[0015] [2] At least one sort chosen from a chromic anhydride, a chromate, and dichromate on the 
surface of a magnetic steel sheet, In the inorganic system water solution in which at least one sort 
chosen from the oxide of a divalent or trivalent metal, a hydroxide, and a carbonate was dissolved 
average resin particle diameter - 0.30 micrometers — super- — less than 0.50-micrometer epoxy system 
resin — The organic resin emulsion which consists of at least one sort chosen from the copolymers of 
vinyl acetate system resin, BEOBA system resin, and these two or more sorts of resin is distributed. It is 
the processing liquid in which boric acid and/or borate, and an organic reducing agent were furthermore 
dissolved. The loadings of the resin solid content of an organic resin emulsion to the mineral constituent 
100 weight section in the amount of Cr03 conversions The 5-100 weight section, The loadings of the 
sum total of boric acid and/or borate apply inorganic-organic system processing liquid with which the 
loadings of the 5-100 weight section and an organic reducing agent were adjusted to 10-80 weight 
section. The magnetic steel sheet excellent in the odor-proof nature, sticking-proof nature, and corrosion 
resistance which are characterized by having the insulating coat of 0.2-2.0 micrometers of thickness 
formed by baking. 

[0016] [3] The magnetic steel sheet which was excellent in the odor-proof nature, sticking-proof nature, 
and corrosion resistance to which the average resin particle diameter of an organic resin emulsion is 
characterized by 0.3 5 -micrometer or more being less than 0.45 micrometers in the above [1] or the 
magnetic steel sheet of [2]. 

[4] The above [1] Magnetic steel sheet excellent in the odor-proof nature, sticking-proof nature, and 
corrosion resistance which are characterized by a n organic resin emulsion consisting of epoxy system 
resin of weight per e pox y equivalent 200-5000 in~one magnetic steel sheet of - [3 J. " 11 
[6o 1 7 J |^5] The magnetic steel sheet excellent in the odor-proof nature, sticking-proof nature, and 
corrosion resistance which are characterized by being the organic resin emulsion to which the organic 
resin emulsion emulsion-ized epoxy system resin in the magnetic steel sheet of the above [4] with the 
surface active agent which uses the Nonion system surface active agent as a principal component. 
[6] The magnetic steel sheet whi ch was excellent in the odor-proof na ture, sticking-proof nature, and 
corrosion resistance to which the(ffionion system surface active agenflis characterized by being a 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/18/2006 



JP,2000-034574,A [DETAILED DESCRIPTION] 



Page 4 of 14 



polyethylene-glycol system nonionic surface active agent and/or a polypropylene-glycol system 
nonionic surface active agent in the magnetic steel sheet of the above [5]. 

[0018] [7] The above [1] Magnetic steel sheet excellent in the odor-proof nature, sticking-proof nature, 
and corrosion resistance which are characterized by being the coat formed by baking so that an 
insulating coat may become 200-400 degrees C by attainment board temperature in one magnetic steel 
sheet of - [6], after applying inorganic-organic system processing liquid. 
[0019] 

[Embodiment of the Invention] Hereafter, the detail of this invention is explained with the reason for 
limitation. In this invention, the steel plate used as the substrate which forms an insulating coat is a 
magnetic steel sheet for iron cores used for electrical machinery and apparatus, such as a motor and a 
transformer. As such a magnetic steel sheet, although a non-oriented magnetic steel sheet and a grain 
oriented magnetic steel sheet are common, especially the steel plate that a mild steel plate, a stainless 
steel plate, other special steel plates, etc. are sufficient as, and turns into a substrate besides this is not 
limited. The effectiveness of this invention can be acquired even when which [ these ] steel plate is used 
as a substrate. 

[0020] Moreover, the magnetic steel sheet used as a substrate shall say the front face of the maximum 
upper coat, when zinc system plating or the thing which, in addition to this, gave one sort of surface 
treatment, such as a metal plating coat and a chemical conversion coat, or two sorts or more may be used 
beforehand and the front face of a magnetic steel sheet has these surface treatment coat in this invention 
on the front face. 

[0021] The insulating coat formed in the front face of the magnetic steel sheet of this invention At least 
one sort chosen from a chromic anhydride, a chromate, and dichromate, In the inorganic system water 
solution in which at least one sort chosen from the oxide of a divalent or trivalent metal, a hydroxide, 
and a carbonate was dissolved any - average resin particle diameter - 0.30 micrometers - super- - the 
epoxy system resin which is less than 0.50 micrometers — The organic resin emulsion which consists of 
at least one sort chosen from the copolymers of vinyl acetate system resin, BEOBA system resin, and 
these two or more sorts of resin is distributed. It is the coat formed by applying and carrying out printing 
of the inorganic-organic system processing liquid which furthermore blended boric acid and/or borate, 
and an organic reducing agent if needed. 

[0022] Said inorganic system water solution in processing liquid is an inorganic system water solution 
containing at least one sort chosen from the oxide of at least one sort chosen from a chromic anhydride, 
a chromate, and dichromate, and a divalent or trivalent metal, a hydroxide, and a carbonate. As a 
chromate and dichromate, salts, such as sodium, a potassium, magnesium, calcium, manganese, 
molybdenum, zinc, and aluminum, can be used. 

[0023] moreover, as an oxide of the divalent or trivalent metal dissolved into a water solution MgO, 
CaO, ZnO, etc. as a hydroxide for example, Mg (OH)2, calcium (OH)2, and Zn(OH)2 grade As a 
carbonate, MgC03, CaC03, and ZnC03 grade are mentioned, and it is made to dissolve in the water 
solution which used at least one sort of a chromic anhydride, a chromate, and dichromate for base resin, 
and let these be inorganic system water solutions. 

[0024] the inside of the processing liquid containing the above-mentioned mineral constituent - each - 
average resin particle diameter ~ 0.30 micrometers ~ super- ~ the organic resin emulsion which consists 
of at least one sort chosen from the copolymers of the epoxy system resin which is less than 0.50 
micrometers, vinyl acetate system resin, BEOBA system resin, and these two or more sorts of resin is 
blended. The big description is in this invention to use such a specific organic resin emulsion. 
[0025] In 0.30 micrometers or less, the physical effectiveness by the irregularity of the organic resin in 
an insulating coat itself will not be acquired at the time of distorted picking annealing after a laminating, 
but stress will concentrate only on the heights which originated in the granularity of the negative itself at 
the time of distorted picking annealing, an insulating coat will be destroyed by the heat at the time of 
this stress concentration and annealing, and the average resin particle diameter of an organic resin 
emulsion will produce sticking. On the other hand, if coat thickness serves as [ average resin particle 
diameter ] a thin film 0.5-0.6 micrometers or less by 0.50 micrometers or more, a resin particle will 
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become is hard to be incorporated in a coat, and the improvement effectiveness of the sticking-proof 
nature expected by the organic resin emulsion will not be acquired. Moreover, even if a resin particle is 
incorporated in a coat, it becomes that in which the coat defective part arose in order that this might be 
easily missing, consequently corrosion resistance was inferior. Moreover, when you need especially 
excellent corrosion resistance and sticking-proof nature, it is desirable to carry out 0.35 micrometers or 
more less than 0.45 micrometers of average resin particle diameter. 

[0026] The class of resin of the organic resin emulsion used for this invention as mentioned above is a 
resin emulsion which consists of at least one sort chosen from the copolymers of epoxy system resin, 
vinyl acetate system resin, BEOBA system resin, and these two or more sorts of resin. An organic resin 
emulsion becomes what was remarkably inferior in odor-proof nature by resin other than this. 
[0027] Moreover, especially excellent sticking-proof nature and corrosion resistance are acquired as an 
organic resin emulsion by using the epoxy system resin of weight per epoxy^equivalent _20 Q-5()flO. There 
is an inclination for sticking-proof nature, corrosion resistance, and odor-proof nature to be inferior in 
weight per epoxy equivalent by less than 200, and on the other hand, when weight per epoxy equivalent 
exceeds 5000, there is an inclination for corrosion resistance to be inferior. Moreover, especially when 
the outstanding corrosion resistance and sticking-proof nature are needed, it is desirable to use the epoxy 
system resin of weight per epoxy equivalent 400-4500. 

[0028] When the above-mentioned epoxy system resin emulsion-izes the Nonion system surface active 
agent with the surface active agent used as a principal co mponent, especially excellent coating stability 
and corrosion resistance are acquired. Furthennore,(^^^onions^ it is 

desirable especially from a viewpoint of corrosion resistanc^uuHx^ 

I3olyethylene^ and/or a polypropylene-glycol system 

n^omclmrm^ to use a polyethylene-glycol system 

nonionic surface active agent from a viewpoint of odor-proof nature. 

[0029] A s for the loadings of the surfactant which uses the above-mentioned Nonion system surfa ctant 
as a principal component, it is desirable to consider as 3 - 20 weight section at a rate ot solid content to 
the organic resin solid content 100 weight section. The lo a dings of a surface active agent are inferior in 
the stability of a resin emulsion in under 3 weight section s, and on the other hand, when 20 weight 
sections a re exceeded, there is an inclination for corrosion resistance and odor-proof nature to 
deteriorate. Especially the loadings of a desirable surfactant are 5 - 14 weight section. 
[0030] Let the loadings in the inside of the processing liquid of the above-mentioned organic resin 
emulsion be the 5 - 100 weight section by resin solid content to the mineral constituent 100 weight 
section in the amount of Cr03 conversions. In under 5 weight sections, since the improvement effect of 
the sticking-proof nature according [ the loadings of an organic resin emulsion ] to an organic resin 
emulsion is not fully acquired and the rate of the organic resin in the inside of a coat also decreases, 
punching nature is also inferior. On the other hand, since corrosion resistance will deteriorate if loadings 
exceed the 100 weight sections, it is not desirable. Moreover, when especially excellent sticking-proof 
nature and corrosion resistance are needed, it is desirable to make loadings into 20-50 weight section. 
[003 1] Moreover, in order to return the 6 ** Cr ion contained in processing liquid and to insolubilize a 
coat, it is desirable to add an organic reducing agent in processing liquid. Usually, as an organic 
reducing agent, polyhydric alcohol, such as a polyethylene glycol, ethylene glycol, and cane sugar, is 
used. As for the loadings of this organic reducing agent, it is desirable to consider as 10 - 80 weight 
section to the mineral constituent 100 weight section in the amount of Cr03 conversions. Since the 6 ** 
Cr ion whose loadings of an organic reducing agent are not returned under in 10 weight sections 
remains, a coat tends to absorb water, and for this reason, corrosion resistance is inferior. On the other 
hand, if 80 weight sections are exceeded, a reduction reaction will advance in processing liquid, and 
processing liquid will gel. Moreover, when the especially excellent corrosion resistance is needed, as for 
the above-mentioned loadings, it is desirable to consider as 20 - 60 weight section. Moreover, when 
printing at low temperature 260 degrees C or less is performed by attainment board temperature, as for 
the above-mentioned loadings, it is desirable to consider as 50 - 80 weight section. 
[0032] Moreover, since sticking-proof nature will improve further if boric acid and/or borate are added 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/18/2006 



JP,2000-034574,A [DETAILED DESCRIPTION] 



Page 6 of 14 



in processing liquid, it is desirable. As for the loadings of the sum total of this boric acid and/or borate, it 
is desirable to consider as the 5 - 100 weight section to the mineral constituent 100 weight section in the 
amount of Cr03 conversions. Since corrosion resistance will deteriorate if the improvement effect of 
sticking-proof nature is not fully acquired under in 5 weight sections but the loadings of the sum total of 
boric acid and/or borate exceed the 100 weight sections on the other hand, it is not desirable. Especially 
when the outstanding corrosion resistance and sticking-proof nature are needed, especially the thing for 
which the loadings are made into 45 - 60 weight section is desirable. 

[0033] It aims at improvement the corrosion resistance of a coat, heat-resistant other than the principal 
component described above into processing liquid. Moreover, Mg, One sort, such as oxides, such as one 
sort of the phosphate of calcium, aluminum, or Zn or two sorts or more, and a silica, or two sorts or 
more can be blended. If the loadings of the sum total of these addition component are below 10 weight 
sections to the mineral constituent 100 weight section in the amount of Cr03 conversions, it will be 
uninfluential in the fundamental effectiveness of this invention in any way. Moreover, the organic resin 
emulsion except this invention specifying into processing liquid may be ******(ed), and if the rates of 
the solid content of this organic component are 30 or less % of the weight of all organic components, it 
will be uninfluential in the fundamental effectiveness of this invention in any way. 
[0034] The insulating coat of the magnetic steel sheet of this invention is formed by applying the above- 
mentioned processing liquid to a steel plate front face, and carrying out printing. The thickn es s jo f an 
insulating coat may be 0.2 ,micrqme ters^ Especially the effectiveness of this invention 

has the advantage of being obtained satisfactory, when the thickness of an insulating coat is a thin film 
0.5-0.6 micrometers or less. Although the thickness of an insulating coat points out the average 
thickness from a magnetic steel sheet front face to the maximum surface of a coat in this invention, 
when extreme irregularity is in a coat, it considers as the average of the thickness from a magnetic steel 
sheet front face to the heights of a coat maximum surface, and the thickness from a magnetic steel sheet 
front face to the crevice of a coat maximum surface. 

[0035] By less than 0.2 micrometers, sticking-proof nature and corrosion resistance are inferior in the 
thickness of an insulating coat, and on the other hand, when thickness exceeds 2.0 micrometers, a space 
factor, coat adhesion, and odor-proof nature are inferior. Especially desirable thickness is 0.3-1.0 
micrometers. After the formation ap p roach o f an insulati ng c oat .a pplies the ; ^ qye-mentm 
JkjmdMtoa^ 

Isotf^ board temperature with a hot-air- 

drying furnace or an electric induction heater. Since a coat tends to absorb water [ this stoving 
temperature (attainment board temperature) ] since less than 200 degrees C of reduction of hexavalent 
chromium are insufficient, and the smeariness of a coat arises, it is not desirable. On the other hand, if 
stoving temperature exceeds 400 degrees C, a part of resin contained in a coat will begin a solution, and 
it will become that in which both sticking-proof nature and corrosion resistance were inferior. Especially 
the range of desirable stoving temperature is 260 degrees C - 340 degrees C from this viewpoint. 
[0036] 

[Example] The processing liquid for insulating coat formation (No. 1 -No. 3 5) shown in Table 1 - 6 was 
adjusted. These processing liquid added and adjusted the organic resin emulsion shown in Table 1 - 6 to 
the inorganic system water solution which dissolved MgO and boric acid in the water solution of a 
chromic anhydride. Thus, the following approaches estimated the coating stability of the obtained 
processing liquid. 

[0037] (a) The processing liquid which carried out coating stability adjustment was left for ten days at 
40 degrees C, existence, such as precipitate in the processing liquid five days and ten days after neglect 
initiation, was investigated, and the following valuation basis estimated. 
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[0038] After applying each adjusted above-mentioned processing liquid by the roll coater so that it may 
become predetermined thickness on the front face of the magnetic steel sheet of 0.5mm of board 
thickness, it could be burned by predetermined attainment board temperature, and the insulating coat 
was formed. Thus, about the obtained magnetic steel sheet, in order to evaluate sticking-proof nature, 
corrosion resistance, odor-proof nature, coat adhesion, and punching nature, the following trial was 
performed. The result is shown in Table 7-9. 

[0039] (b) The sticking-proof nature steel plate was pierced to 48mmphi, the 1 1 -sheet laminating of this 
was carried out, and it annealed in the condition of having bound tight by bolting pressure 40 kgf/cm2 
(inside of 800 degree-Cx 2 hours, and N2 gas ambient atmosphere). Bolting was canceled after 
annealing, the existence of stick generating by total of ten places between plates was investigated, and 
the number of stick generating parts estimated sticking-proof nature. The valuation basis is as follows. 
0 3-4 two or less : generating [ stick ] O: generating [ stick ] **:stick generating 5-7 place x : eight or 
more stick generating [0040] (c) After shearing the corrosion-resistant steel plate in 70mmx 150mm size 
and carrying out the seal of the rear face and the edge section of this test specimen, the salt spray test 
was performed for 15 hours, and the rate of rust generating area after a trial estimated corrosion 
resistance. The valuation basis is as follows. 

O 20% ** [ of 20% / of :rates of rust generating area / or less 0:rates of rust generating area ], 40% ** 
[ of 40%or less **:rates of rust generating area ], and less than [ 60% ] x : 60% ** of rates of rust 
generating area [0041] (d) After piercing an odor-proof nature test specimen, the laminating was carried 
out, TIG arc welding of the end face of this layered product was carried out, and ten evaluators 
estimated extent of die odor (welding gas) generated in that case. The valuation basis is as follows. 
O :zero person [ who sensed an unpleasant smell ] Oione person [ who sensed an unpleasant smell ] - 
trinominal **:four - five person [ who sensed an unpleasant smell ] x : six or more persons who sensed 
an unpleasant smell [0042] (e) After performing bending of lOmmphi to a coat-adhesion-(l)— stress- 
relief-tempering-less test specimen, the tape friction test was carried out in the bending section, and coat 
adhesion was evaluated by judging the existence of the exfoliation coat to a tape visually. 
(2) After performing bending of lOmmphi to the test specimen which gave distorted picking annealing 
(inside of 750 degree-Cx 2 hours, and N2 gas ambient atmosphere) with stress relief tempering, the tape 
friction test was carried out in the bending section, and coat adhesion was evaluated by judging the 
existence of the exfoliation coat to a tape visually. The valuation basis by these trials is as follows. 
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[0043] (f) Using the square shape dice of punching nature metal mold quality-of-the-material SKD-1, 
the continuation punching trial was performed at path clearance 6% using the punching oil of a gas oil 
system, and the count of blanking until burr height amounts to 50 micrometers was investigated. 
[0044] 
[Table 1] 
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[0045] 
[Table 2] 
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[0053] 

[Effect of the Invention] According to the magnetic steel sheet of this invention described above, both 
odor-proof nature, corrosion resistance, and sticking-proof nature are excellent, and, moreover, 
properties, such as coat adhesion and punching nature, are also good. Moreover, the sticking-proof 
nature and corrosion resistance which were excellent also when the insulating coat of a thin film 0.6-0.5 
micrometers or less was formed especially are acquired. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] At least one sort chosen from a chromic anhydride, a chromate, and dichromate on the surface 
of a magnetic steel sheet, In the inorganic system water solution in which at least one sort chosen from 
the oxide of a divalent or trivalent metal, a hydroxide, and a carbonate was dissolved average resin 
particle diameter -- 0.30 micrometers — super- — less than 0.50-micrometer epoxy system resin — It is 
the processing liquid which distributed the organic resin emulsion which consists of at least one sort 
chosen from the copolymers of vinyl acetate system resin, BEOBA system resin, and these two or more 
sorts of resin. Inorganic-organic system processing liquid with which the loadings of the resin solid 
content of an organic resin emulsion to the mineral constituent 100 weight section in the amount of 
Cr03 conversions were adjusted to the 5-100 weight section is applied. The magnetic steel sheet 
excellent in the odor-proof nature, sticking-proof nature, and corrosion resistance which are 
characterized by having the insulating coat of 0.2-2.0 micrometers of thickness formed by baking. 
[Claim 2] At least one sort chosen from a chromic anhydride, a chromate, and dichromate on the surface 
of a magnetic steel sheet, In the inorganic system water solution in which at least one sort chosen from 
the oxide of a divalent or trivalent metal, a hydroxide, and a carbonate was dissolved average resin 
particle diameter — 0.30 micrometers — super- - less than 0.50-micrometer epoxy system resin — The 
organic resin emulsion which consists of at least one sort chosen from the copolymers of vinyl acetate 
system resin, BEOBA system resin, and these two or more sorts of resin is distributed. It is the 
processing liquid in which boric acid and/or borate, and an organic reducing agent were furthermore 
dissolved. The loadings of the resin solid content of an organic resin emulsion to the mineral constituent 
100 weight section in the amount of Cr03 conversions The 5-100 weight section, The loadings of the 
sum total of boric acid and/or borate apply inorganic-organic system processing liquid with which the 
loadings of the 5-100 weight section and an organic reducing agent were adjusted to 10 - 80 weight 
section. The magnetic steel sheet excellent in the odor-proof nature, sticking-proof nature, and corrosion 
resistance which are characterized by having the insulating coat of 0.2-2.0 micrometers of thickness 
formed by baking. 

[Claim 3] The magnetic steel sheet excellent in the odor-proof nature according to claim 1 or 2, sticking- 
proof nature, and corrosion resistance to which the average resin particle diameter of an organic resin 
emulsion is characterized by 0.35-micrometer or more being less than 0.45 micrometers. 
[Claim 4] The magnetic steel sheet excellent in the odor-proof nature according to claim 1, 2, or 3, 
sticking-proof nature, and corrosion resistance which are characterized by an organic resin emulsion 
consisting of epoxy system resin of weight per epoxy equivalent 200-5000. 

[Claim 5] The magnetic steel sheet excellent in the odor-proof nature according to claim 4, sticking- 
proof nature, and corrosion resistance which are characterized by being the organic resin emulsion to 
which the organic resin emulsion emulsion-ized epoxy system resin with the surface active agent which 
uses the Nonion system surface active agent as a principal component. 

[Claim 6] The magnetic steel sheet excellent in the odor-proof nature according to claim 5, sticking- 
proof nature, and corrosion resistance to which the Nonion system surface active agent is characterized 
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by being a polyethylene-glycol system nonionic surface active agent and/or a polypropylene-glycol 
system nonionic surface active agent. 

[Claim 7] The magnetic steel sheet excellent in the odor-proof nature according to claim 1, 2, 3, 4, 5, or 
6, sticking-proof nature, and corrosion resistance which are characterized by being the coat formed by 
baking so that an insulating coat may become 200-400 degrees C by attainment board temperature, after 
applying inorganic-organic system processing liquid. 



[Translation done.] 
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